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[57] ABSTRACT 

A photoelectric position measuring encoder including a 
scale formed of an electrically non-conductive material and 
having a graduation, a scanner for photoelectrically scan 
ning the graduation and displaceable relative to the scale in 
a measuring direction for generating a position-dependent 
signal, a slide or roller element for supporting the scanner on 
a scale surface, and an electrically conductive element With 
Which the scanner-supporting scale surface region forms an 
electrical contact and Which is connected to a reference 
potential. 

10 Claims, 2 Drawing Sheets 
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PHOTOELECTRIC POSITION MEASURING 
ENCODER HAVING SCALE FORMED OF 
ELECTRICALLY NON-CONDUCTIVE 

MATERIAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a photoelectric position 
measuring encoder including a scale formed of an electri 
cally non-conductive material and having a graduation, a 
support member to Which the scale is secured, a scanner for 
photoelectrically scanning the graduation and displaceable 
relative to the scale in a measuring direction for generating 
a position-dependent signal, and a slide or roller element for 
supporting the scanner on the scale surface. 

2. Description of the Prior Art 
Encoders described above are used for determining an 

incremental or absolute position in both machine-tools and 
in coordinate measuring machines. 

In photoelectric position measuring encoders, the scale is 
scanned, Without being contacted, by using a light source 
and photosensors. The signals generated by such scale 
scanning are relatively small and, therefore, susceptible to 
distortions. 

German Patent No. 2,505,587 describes a photoelectric 
linear encoder to the improvement of Which the present 
invention is directed. In the encoder of German Patent No. 
2,505,587, a glass scale is secured to the housing With a 
highly elastic adhesive layer. A slide block supports the 
scanner on the glass scale, With the scale forming a guide for 
the scanner. 

AdraWback of this encoder consists in that the outer scale 
surface accumulates an electrical charge, Which can become 
so large that a discrete electrical discharge via the scanner 
takes place. This discrete discharge generates an electrical 
pulse Which acts as a distortion pulse. This distortion pulse 
is interpreted by the evaluation system in particular in 
incremental measuring systems, as a pulse Which has to be 
counted or as a reference mark pulse. 

US. Pat. No. 5,030,825 discloses an angular encoder in 
Which a plurality of photosensors are used for scanning the 
scale. A scanning plate is provided betWeen the scale and the 
photosensors. This scanning plate is formed of an electri 
cally conductive material and is connected to a reference 
potential (to the ground). In this Way, the scanning plate 
screens the photosensors from distortion electromagnetic 
?elds. 

The draWback of using such a scanning plate consists in 
that this plate cannot be formed of a transparent material on 
Which very ?ne structured marks, on Which are subjected to 
scanning, can be put. Moreover, distortion signals, Which are 
outputted by the scale, cannot be eliminated by this scanning 
plate. 

Accordingly, an object of the present invention is a 
photoelectric position measuring encoder With an improved 
distortion protection. 

SUMMARY OF THE INVENTION 

This and other objects of the present invention, Which Will 
become apparent hereinafter, are achieved by providing 
electrically conductive means With Which the outer, scanner 
supporting surface of the scale forms an electrical contact, 
and an electrically conductive connection element for con 
necting the electrically conductive means With a reference 
potential. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
The advantage of providing the electrically conductive 

means Which is contacted by the scale and is connected With 
the reference potential consists in that this means prevents 
the position-defendant scanning signals from being in?u 
enced by static discharges of the scale. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features and objects of the present invention Will 
become more apparent, and the invention itself Will be best 
understood from the folloWing detailed description of the 
preferred embodiments When read With reference to the 
accompanying draWings, Wherein: 

FIG. 1 is a partially broken perspective vieW of a photo 
electrical incremental linear encoder With a scale according 
to a ?rst embodiment; 

FIG. 2 is a plan vieW of the scale according to the ?rst 
embodiment; 

FIG. 3 is a plan vieW of a scale according to a second 

embodiment; 
FIG. 4 is a plan vieW of a scale according to a third 

embodiment; and 
FIG. 5 is a plan vieW of a scale according to a fourth 

embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Aphotoelectrical incremental linear encoder, according to 
the present invention, Which is shoWn in FIG. 1, consists of 
tWo, displaceable in a measuring direction relative to each 
other, main components, namely, a housing 1 and a carrier 
2. The housing 1 and the carrier 2 are secured, respectively, 
on ?rst and second machine parts 3 and 4. The housing 1 is 
formed of metal, usually of aluminum, and therefore, is 
electrically conductive. Inside the housing 1, a glass scale 5 
is secured. The scale 5 is secured to a surface of the housing 
1 With an elastic adhesive layer 6. The layer 6 is electrically 
insulated. The elastic adhesive layer insures a free expansion 
of the scale 5 independent by the housing 1 With a change 
in temperature. No constraining force is transmitted to the 
scale. An incremental graduation 7 of light-transmitting 
chromium marking 8 is provided on the transparent scale 5. 
The incremental graduation 7 is scanned by a scanner 9 
Which is secured on the carrier 2. The scanner 9 includes a 
light source 10 and a plurality of photosensors 11. The light 
from the light source 10 passes through transparent regions 
of the graduation 7 and falls on the photo-sensors 11. 
Thereby, periodically, analog electrical scanning signals are 
generated Which, in per se knoWn manner, are transmitted to 
an evaluation device for forming discrete square Wave 
signals. The scanner 9 is resiliently supported by a ball 
bearing element 12 on the surface of the scale 5 carrying the 
graduation 7. An outer electrical ?eld as Well as the rolling 
and sliding of the ball bearing element 12 can cause an 
electrical charging of this surface of the scale 5, Which 
results in a difference of potentials of this surface and other 
electrically conductive parts of the linear encoder. The 
difference of potentials can cause a pulse-like electrical 
discharge. These electrical discharges superimpose on the 
electrical scanning signals Which, in incremental measuring 
systems, results in that discrete pulses and, thereby, count 
errors or, otherWise, incorrect signals are transmitted to the 
evaluation device. 

In order to eliminate the electrical charging of the 
graduation-carrying surface of the scale 5 along its entire 
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length, there is provided, according to the ?rst embodiment, 
on the graduation carrying surface of the scale 5 along the 
entire measuring length, a chromium layer 13 Which elec 
trically connects marks 8 of the incremental graduation 7 
With each other. The electrically conductive layer 13 is 
electrically connected With the housing 1 at one end of the 
scale 5. To this end, there is provided a metal sheet member 
14 Which is secured to the scale 5 by clamping. The metal 
sheet member 14 can be clamped betWeen the layer 13 of the 
scale 5 and the housing 1. Alternatively, the metal sheet 
member 14 can be secured to both the scale 5 and the 
housing 1 With electrically conductive adhesive material. 
The sheet metal member 14 electrically connects the layer 
13 With a reference potential 15 because the electrically 
conductive housing 1 is secured on the machine part 3 With 
a possibility of an electrical conductivity therebetWeen, and 
the machine part is connected With the reference potential 
(earth, mass). To provide a good electrically conductive 
connection betWeen the scale 5 and the aluminum housing 1, 
it is necessary that the metal sheet member 4 contact the 
housing 1 in a non-anodiZed region. 

To prevent the electrical charging of the ball bearing 
element 12, the bearing element 12 is likeWise connected 
With the reference potential via the electrically conductive 
carrier 2 and the second machine part 4. The ball bearing 
element 12 rolls outside of the layer 13 to prevent damage 
of the layer 13 by abrasion. 

FIG. 2 shoWs a plan vieW of the scale 5 of the linear 
encoder shoWn in FIG. 1. Both the marks 8 and the layer 13 
are provided on the graduation-supporting scale surface by 
one common coating process. In this as Well as in the beloW 
described embodiments, the marks 8 are scanned by light 
transmission. When the marks 8 are made re?ective, scan 
ning by light re?ection is possible. Further, the connecting 
layer 13 can be formed as a rolled or otherWise made strip 
Which abuts the graduation-carrying surface of the scale 5. 
If this strip-formed layer 13 is sufficiently hard, the ball 
bearing element can roll over it. In the draWing, the electrical 
connection betWeen the metal sheet member 14 and the 
reference potential 15 is shoWn only schematically. 

In all of the FIGS. 1—5, the same elements are designated 
With the same reference numerals. 

According to the embodiment of FIG. 3, the layer 13 is 
provided over the entire measuring length, and the reference 
marks 16 are formed as transparent WindoWs in the layer 13. 
The marks 8, the reference marks 16, and the electrically 
conductive layer 13 are provided by a single lithographic 
and coating process. 

According to the embodiment of FIG. 4, the layer 13 is 
provided over the entire surface of the scale 5 and therefore 
conducts the electrical charges to the sheet metal member 14 
and, thus, to the reference potential 15 particularly good. 

In the embodiment of FIG. 5, there are provided tWo 
material-free tracks 17 in the layer 13 along Which the ball 
bearings 12 can roll. In order to carry the electrical charge 
from the tracks 17 aWay, the tracks 17 are formed as small 
as necessary. 

In a manner not shoWn in the draWings, instead of the 
metal layer 13, an electrically conductive transparent layer 
can be provided on the scale 5. The advantage of providing 
a transparent layer consists in that it does not optically 
disturb the marks 8 and, therefore, can cover the entire 
surface under or above the marks 8 and be formed by vapor 
deposition. 

It is particularly advantageous When an electrical connec 
tion is formed betWeen the layer 13 of the scale 5 and the 
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4 
reference potential of a stationary relative thereto part 1. 
Such a connection can be stable and can insure a good 

electrical conductivity, and is, therefore, very reliable. This 
electrical connection, hoWever, can be also provided 
betWeen the scale 5 and the scanner 9 or the carrier 2. In this 
case, a spring sliding contact is secured on the carrier 2, 
Which contact has one end thereof connected to the reference 
potential 15, With the other end being in electrical contact 
With the respective surface of the scale 5. In particular, this 
contact Would slide along the layer 13. 

Instead of the metal sheet member 14, other electrically 
conductive connection elements can be used. 

The application of the present invention is not limited to 
the incremental system but can also be used in absolute 
position measuring systems. 
Though the present invention Was shoWn and described 

With reference to the preferred embodiments, various modi 
?cations thereof Will be apparent to those skilled in the art 
and, therefore, it is not intended that the invention be limited 
to the disclosed embodiments or details thereof, and depar 
ture can be made therefrom Within the spirit and scope of the 
appended claims. 
What is claimed is: 
1. A photoelectric position measuring encoder, compris 

ing: 
a scale formed of an electrically non-conductive material 

and having a graduation; 
a support member to Which the scale is secured; 

a scanner for photoelectrically scanning the graduation 
and displaceable relative to the scale in a measuring 
direction for generating a position-dependent signal; 

one of a slide and roller element for supporting the 
scanner on a scale surface region; 

electrically conductive means With Which the scanner 
supporting scale surface region forms an electrical 
contact; and 

an electrically conductive connection element for con 
necting the electrically conductive means With a refer 
ence potential. 

2. Aphotoelectric position measuring encoder as set forth 
in claim 1, Wherein the scale is formed of one of glass and 
glass-ceramics, and the encoder further comprises an elec 
trically insulated layer for securing the scale to the support 
member. 

3. Aphotoelectric position measuring encoder as set forth 
in claim 1, Wherein the electrically conductive means com 
prises an electrically conductive continuous layer provided 
on the scanner-supporting scale surface region along an 
entire measuring region of the scale. 

4. Aphotoelectric position measuring encoder as set forth 
in claim 1, Wherein the photoelectricity scanned graduation 
is formed of marks representing a sequence of electrically 
conductive regions of a layer, Which are spaced from each 
other and are arranged one after another in the measuring 
direction, the electrically conductive regions being electri 
cally connected With each other and the reference potential. 

5. Aphotoelectric position measuring encoder as set forth 
in claim 3, Wherein the electrically conductive layer com 
prises one of a transparent layer and a metal layer. 

6. Aphotoelectric position measuring encoder as set forth 
in claim 2, Wherein the electrically insulated layer comprises 
an elastic adhesive layer. 

7. Aphotoelectric position measuring encoder as set forth 
in claim 1, Wherein the electrically conductive connection 
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element is arranged between the scale and the support 
member Which is formed as an electrically conductive body 
and is connected With the reference potential. 

8. Aphotoelectric position measuring encoder as set forth 
in claim 7, Wherein the support member is formed as a scale 
housing. 

9. Aphotoelectric position measuring encoder as set forth 
in claim 7, Wherein the electrically conductive connection 
element comprises a sheet material member having surfaces 

6 
thereof electrically conductively secured to an electrically 
conductive surface of the scale and the support member, 
respectively. 

10. A photoelectric position measuring encoder as set 
forth in claim 7, Wherein the electrically conductive con 
nection element comprises an electrically conductive adhe 
s1ve. 


